The title compound, C 13 H 18 FNO 5 , consists of d-fructose with an aromatic amine. The carbohydrate chain is in the acyclic keto form and has the zigzag conformation, while the solid-state NMR data suggests a conformational dimorphism at the aromatic amine group. The carbohydrate portion is involved in extensive O-HÁ Á ÁO hydrogen bonding, which forms a two-dimensional network parallel to (001) and organized into fused homodromic ring patterns. The Hirshfeld surface fingerprint plots reveal a major contribution of the nonpolar HÁ Á ÁH and CÁ Á ÁH interactions to the crystal packing forces.
Structure description
The molecular structure and atomic numbering for the title compound (I) are shown in Fig. 1 . The molecule is an Amadori rearrangement product (Feather & Mossine, 1998) and can be viewed as a conjugate of a carbohydrate, 1-amino-1-deoxy-d-fructose, and an aromatic amine, N-methyl-p-fluoroaniline, which are joined through the common amino nitrogen atom. The carbohydrate moiety in (I) exists in the acyclic keto form. Notably, in the aqueous solution of (I), this tautomeric form is a minor constituent of the equilibrium, at 9.4% of the total population [ Supplementary Table 1S ; includes references Gomez de and Mossine et al. (2009b) ]. The acyclic carbohydrate is in the zigzag conformation, having five out of six of its carbon atoms, C2, C3, C4, C5, and C6, located in one plane. The conformation around the carbonyl group is also nearly flat and involves atoms N1, C1, C2, O2, C3, and O3, with the carbonyl O2 atom in a close to a synperiplanar position in respect to both N1 and O3 [respective torsion angles are 8.2 (5) and 9.4 (5) ]. The tertiary amino group geometry is a flattened pyramid, with the distance from the N1 apex to the C1-C7-C13 base of 0.248 (3) Å and the average base-face dihedral angle of 19.3 (4) . The N1-C7 distance, at 1.409 (4) Å , is significantly shorter data reports than the distances from N1 to the aliphatic carbon atoms C1 and C13 [1.452 (4) and 1.465 (5) Å ], which is an indication for a mixed sp 3 /sp 2 hybridization at N1 and a partial resonance of the nitrogen p-electrons with the neighboring benzene ring. In the solid-state NMR spectrum of powdered (I) (Fig. 2) , the peaks corresponding to C1, C7, C10, and C13 are split at about a 1:2 ratio, indicating the presence of crystals with two different conformations of (I) at the aromatic amine, likely due to configurational inversion at the amino atom N1.
The molecular packing of (I) features alternating 'carbohydrate' and 'hydrocarbon' layers propagating in the ab plane ( Fig. 3 ). The carbohydrate residues form a two-dimensional network of hydrogen bonds (Table 1 ) organized as a system of two infinite chains, with the Á Á ÁO3-HÁ Á ÁO5-HÁ Á Á and the Á Á ÁO4-HÁ Á ÁO6-HÁ Á Á sequences of intermolecular hydrogen bonds. These chains are connected by the intramolecular short heteroatom contacts O3-HÁ Á ÁO4 and O6-HÁ Á ÁO5. Basic hydrogen-bonding patterns of the resulting network are depicted in Fig. 4 and include fused homodromic rings. In addition, there are close C-HÁ Á ÁA contacts within the 'hydrocarbon' layer that may qualify as weak hydrogen bonds ( Table 2 ). The Hirshfeld surface analysis (Spackman & Jayatilaka, 2009 ) revealed that a major proportion of the intermolecular contacts in crystal structure of (I) is provided by (5) Symmetry codes: (i) x; y À 1; z; (ii) Àx þ 1; y À 1 2 ; Àz þ 1; (iii) Àx; y þ 1 2 ; Àz þ 1; (iv) x; y þ 1; z.
Figure 1
Atomic numbering and displacement ellipsoids at the 50% probability level for (I). Weakly directional intramolecular O-HÁ Á ÁO contacts are shown as dotted lines.
Figure 2
Solid-state 13 C NMR spectrum of powdered (I).
Figure 4
Hydrogen-bonding pattern in the crystal structure of (I). non-or low-polar interactions of the HÁ Á ÁH and CÁ Á ÁH type ( Fig. 5 and Table 3 ).
Synthesis and crystallization
The preparation of (I) has been described previously . Briefly, a mixture of 0.02 moles of d-glucose, 0.022 moles of N-methyl-p-fluoroaniline and 0.55 ml of acetic acid catalyst was stirred for 6 h in 8 ml of 2-propanol at 360 K. The purification step included ion-exchange on Amberlite IRN-77 (H + ), with 0.2 M NH 4 OH in 50% ethanol as an eluant, and was followed by flash filtration on a short silica column using 5% MeOH in CH 2 Cl 2 as an eluant. Crystals suitable for the diffraction study were obtained from saturated solution of (I) in water/methanol (1:4) following addition a few drops of acetone at 277 K. See Fig. 2 for the solid-state NMR spectrum of (I).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 4 . As a result of the unrealistic value obtained for the Flack absolute structure parameter [0.2 (10) for 474 quotients; Parsons et al., 2013] , the absolute configuration of the chain system (3S,4R,5R) was assigned on the basis of the known configuration for starting d-glucose (McNaught, 1996) .
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Figure 5
Two-dimensional fingerprint plots produced for the Hirshfeld surface of (I). Contributions to the plots from the OÁ Á ÁH, HÁ Á ÁH, CÁ Á ÁH, and FÁ Á ÁH contacts are shown in (a), (b), (c) and (d), respectively. -1-(N-methyl-4-fluorophenylamino) 
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
data-2
IUCrData (2018). 3, x180369 Refinement. Hydroxy and nitrogen-bound H-atoms were located in difference-Fourier analyses and were allowed to refine fully. Other H atoms were placed at calculated positions and treated as riding, with C-H = 0.98 Å (methyl), 0.99 Å (methylene) or 1.00 Å (methine) and with U iso (H) = 1.2U eq (methine or methylene) or 1.5U eq (methyl).
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq F1 0.0320 (2) 0.1152 (6) −0.2413 (2) 0.0782 (9) 
